Adrenocorticotropic hormone does not induce desensitization in human adrenal cells during fetal life.
We investigated whether human fetal adrenal cells pretreated with or continuously exposed to adrenocorticotropic hormone (ACTH) would develop refractoriness of the steroidogenic response. Fetal adrenal glands from fetuses of 18-24 wk gestation, were studied. Fetal zone cells were pretreated with increasing doses of ACTH (0-10(-6) M) for 24 h and then restimulated with a single dose of ACTH (10(-6) M) for an additional 24 h. Regardless of the dose of ACTH in the first incubation, the cells responded to the second stimulation with a 2- to 6-fold increase in dehydroepiandrosterone sulfate (DHAS) production. When human fetal adrenal cells were incubated in the continuous presence of 10(-8) M ACTH for 72 h, DHAS production was increased compared to that of the untreated cultures (5-fold at 24 h and 50-fold at 72 h), and the cells remained responsive during the entire experimental period. In contrast, human adult adrenal cells showed a significant decrease of the steroidogenic response after 48 h of ACTH treatment. Twenty-four hours of incubation with increasing doses of ACTH also increased the basal steroidogenic capacity of the fetal adrenal cells. One of the steroidogenic enzymatic steps stimulated by ACTH pretreatment was that of 17 alpha-hydroxylase/17, 20-lyase, since conversion of pregnenolone and 17 alpha-hydroxypregnenolone to DHAS was increased in a dose-dependent manner. These results demonstrate that human fetal adrenal cells, in contrast to those of the adult, do not become desensitized to ACTH.(ABSTRACT TRUNCATED AT 250 WORDS)